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Objective The objective of this study was to evaluate the effect of a universal cervical
length screening program on the incidence of antepartum interventions.

Study Design This retrospective cohort study included women delivering > 20 weeks
of gestation with singleton pregnancies before and after implementing universal
cervical length screening. Antepartum interventions included admission for threatened
preterm birth, > 2 cervical length measurements, cervical cerclage, neonatology
consultation, betamethasone, antibiotic administration for preterm premature rupture
of membranes, and tocolysis.

Results There were 1,131 women—506 before the screening program (unexposed)
and 625 afterward (exposed). The screening program resulted in significantly more
women screened (3.0 vs. 69.9%, p < 0.0001). The exposed group was more likely to
undergo > 1 intervention (20.0 vs. 9.5%, p < 0.0001); specifically, admission for
threatened preterm birth (3.8 vs. 1.8%, p = 0.04) and > 2 cervical measurements
(11.2 vs. 2.0%, p < 0.001). Other interventions were similar between groups (all
p > 0.06). Median gestation length was significantly longer in the exposed (39.6 weeks
[interquartile, IQR: 38.6-40.4] vs. 39.0 weeks [IQR: 38.0-40.0, p < 0.001]); however,
preterm delivery incidence was unaffected (9.4 vs. 10.9%, p = 0.43). Remaining
neonatal outcomes were similar (all p > 0.14).

Conclusion Implementing universal cervical length screening significantly increased
the proportion of women undergoing > 1 antepartum intervention. With the exception
of a modestly prolonged gestation, other outcomes were unaffected.

Decreasing the incidence of preterm birth (delivery at < 37  of preterm birth from 11.6 to 7.6%." In the subsequent decade,
weeks of gestation) is an important public health goal, butone  tremendous effort had been dedicated to identifying and
has been frustratingly difficult to accomplish. In 2000, the  developing interventions to achieve such a reduction. Never-
Department of Health and Human Services Healthy People  theless, in 2011, the National Vital Statistics Report published
2010 campaign proposed an aim of decreasing the incidence  a preterm delivery rate of 11.4%.2 Given these disappointing
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results, ongoing efforts have been made to identify risk
factors and preventive treatments for preterm delivery.

One of the strongest risk factors for preterm delivery is
preterm delivery in a previous pregnancy. In addition, mid-
trimester cervical shortening has been shown to be a risk
factor for preterm delivery, even in nulliparous women.>
Despite the use of vaginal progesterone to decrease the risk
of spontaneous preterm birth in women with cervical short-
ening, there is no consensus on the utility of universal cervical
length screening.*> A recent study found no difference in the
incidence of preterm birth in low-risk women who under-
went universal cervical length screening.® Moreover, there is
a paucity of data on the effect of universal cervical length
screening programs on antepartum management and
interventions.

Our objective was to evaluate the effect of a universal cervical
length screening program on the incidence of antepartum
interventions. We hypothesized that our transvaginal cervical
length screening program would increase utilization of a com-
posite of antepartum interventions, while having no effect on the
incidence of preterm birth or gestational age at delivery.

Methods

In January 2012, our institution implemented a universal
transvaginal ultrasound cervical length screening program in
which women received cervical length screening at the time
of the fetal anatomical ultrasound from 16 to 24 weeks of
gestation. This was a retrospective cohort study comparing
women who were eligible for cervical length screening after
implementation of the screening program (exposed group) to
women who were eligible before implementation of the
screening program (unexposed group). We included all
women who would have been eligible for cervical length
screening and further limited to those with a singleton
pregnancy who received prenatal care from providers refer-
ring to our ultrasound center, met gestational age criteria for
cervical length screening (16-24 weeks of gestation), and
delivered at > 20 weeks of gestation at our institution. The
unexposed group included women whose full 16 to 24 weeks
gestational age window occurred from January 1, 2011, to
December 31, 2011. Women were included even if they did
not receive their ultrasound at our unit, as there were no
other universal transvaginal cervical length screening
programs at our institution during the study period. Women
in the unexposed group underwent cervical length screening
based on obstetric history or symptoms at the discretion of
the Maternal-Fetal Medicine specialists. To allow for transi-
tion to widespread utilization of the screening program
(defined as two consecutive months in which > 80% of eligi-
ble women were screened), a 9-month washout period was
incorporated into the study design. Thus, the exposed group
included women whose full 16 to 24 weeks gestational age
window occurred from October 1, 2012, to September 30,
2013. Both groups received their prenatal care from the same
providers and offices during the entire study period. This
study was approved by the Institutional Review Board at our
institution.

Shainker et al.

As per guidelines of the screening program, cervical length
measurements were obtained in standard transvaginal ultra-
sound fashion at the time of the mid-trimester fetal anatomical
ultrasound and reviewed by a fellowship-trained Maternal-Fetal
Medicine specialist. A short cervix was defined as < 20 mm.
Patients with a cervical length of > 20 mm but < 25 mm were
scheduled for a repeat measurement in 1 to 2 weeks. Cervical
cerclage was recommended to patients who had a cervical
length of < 25 mm and a history of a spontaneous preterm
birth or mid-trimester loss. In addition, cerclage was recom-
mended for women without a history of preterm birth when
their physical exam indicated cervical dilation before 24 weeks
of gestation. Bed rest was not routinely prescribed; however,
modified activity reduction was recommended at the discretion
of the attending physician. There were no departmental guide-
lines for repeat cervical length measurements in patients with a
short cervix with or without a cerclage; this was left to the
discretion of the specialist.

The primary outcome was the occurrence of at least one of
the following antepartum interventions: two or more cervical
length measurements; cervical cerclage; neonatology consul-
tation; admission for threatened preterm birth; or adminis-
tration of betamethasone, antibiotics for preterm premature
rupture of membranes, or tocolytics. A threatened preterm
birth admission was included if it was for preterm premature
rupture of membranes, preterm labor, threatened preterm
labor, or cervical shortening/insufficiency. The secondary
outcomes included each of the individual antepartum inter-
ventions, as well as the following birth and neonatal out-
comes: gestational age at delivery, mode of delivery, birth
weight, and Apgar scores. All data were extracted from the
medical record and hospital databases.

This was a sample of convenience; thus, we included all
eligible women as defined earlier. Data are presented as
median (interquartile range) or proportion. Comparisons
were made using a chi-square or Fisher exact test for categor-
ical variables and the Wilcoxon rank-sum test for continuous
variables. Log binomial regression was used to calculate risk
ratios (RRs) and 95% confidence intervals (CIs). Variables that
were appreciably different between exposure groups and
were known risk factors for the outcome were considered
as potential confounders. They were assessed using univari-
ate analysis and were considered for addition in the final
model if they changed the RR by more than 10%. To eliminate
the potential for history-indicated cervical length screening,
we repeated the analysis restricting to primigravid women.
All tests were two sided, and p-values < 0.05 were consid-
ered statistically significant. All analyses were performed
with SAS 9.4 (SAS Institute Inc., Cary, NC).

Results

A total of 1,131 patients were included in this study; there
were 625 (55.3%) in the exposed group and 506 (44.7%) in the
unexposed group. Baseline demographic characteristics are
presented in =Table 1. Maternal age and gravidity were
similar; however, fewer women in the exposed (15.7%)
than unexposed group (22.7%) identified as black. In the
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Table 1 Participant characteristics
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Full cohort Primigravid cohort
Unexposed Exposed Unexposed Exposed
(n = 506) (n = 625) (n = 379) (n = 486)
Maternal age (y) 28.9 (24.7-32.1) | 29.2(25.5-32.7) | 28.9(24.5-31.9) | 29.3 (25.3-32.4)
Gravidity
1 379 (74.9) 486 (77.8) 379 (100) 486 (100)
2 86 (17.0) 9 (15.8) - -
3 or more 41 (8.1) 40 (6.4) - -
Race/ethnicity
Caucasian 178 (35.2) 228 (36.5) 142 (37.5) 189 (38.9)
Black 115 (22.7) 98 (15.7) 78 (20.6) 76 (15.6)
Asian 147 (29.1) 197 (31.5) 108 (28.5) 147 (30.2)
Hispanic 46 (9.1) 49 (7.8) 36 (9.5) 37 (7.6)
Other/unknown 0 (4.0) 53 (8.5) 5 (4.0) 37 (7.6)
Any visit to ultrasound unit 43 (14.7) 502 (85.4) 0(13.6) 401 (86.6)
from 16 to 24 wk
Number of cervical length measurements
0 491 (97.0) 190 (30.4) 370 (97.6) 142 (29.2)
1 or more 15 (3.0) 435 (69.6) 9 (2.4) 344 (70.8)
Short cervix (< 20 mm at initial measure) 1(0.2) 3(0.5) 0 (0.0) 1(0.2)
Mode of delivery
Cesarean 165 (32.6) 170 (27.2) 113 (29.8) 134 (27.6)
Vaginal 323 (63.8) 429 (68.6) 252 (66.5) 334 (68.7)
Operative vaginal 18 (3.6) 26 (4.2) 14 (3.7) 18 (3.7)

Note: Data are presented as median (interquartile range) or n (%).

exposed group, 435 women (69.6%) had at least one trans-
vaginal cervical length measurement; the remaining 30.4%
either declined or were not offered screening. When restrict-
ing to women who presented to our center for an ultrasound
from 16 to 24 weeks of gestation, 435 (86.7%) of the exposed
compared with 15 (34.9%) of the unexposed group under-
went at least one transvaginal cervical length measurement.
There were three women (0.5%) with a short cervix in the
exposed group, while there was only one woman (0.2%) in the
unexposed group.

In our cohort, women in the exposed group were more
likely to undergo at least one antepartum intervention (20.0%)
compared with the unexposed group (9.5%). Race/ethnicity
was the only variable that met our definition of a confounder.
Although adjusting for race/ethnicity did not have a notable
effect on the risk of women undergoing at least one ante-
partum intervention, it did change the RR for cerclage. Thus, all
RRs presented are adjusted for race/ethnicity. Women in the
exposed group were twice as likely to undergo at least one
antepartum intervention (RR: 2.1, 95% CI: 1.6-2.9). When the
antepartum interventions were considered individually, we
found that women in the exposed group were significantly
more likely to have at least one repeat cervical length mea-
surement (RR: 5.8,95% CI: 3.0-11.2) and a threatened preterm
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birth admission (RR: 2.2, 95% CI: 1.04-4.8). The remaining
antepartum interventions, including neonatology consultation
and betamethasone, did not differ significantly between the
two groups (all p > 0.06). Similarly, the incidence of preterm
birth, low birth weight, and very low birth weight did not differ
between the exposed and unexposed groups (all p > 0.14).
However, the median gestational age at delivery was signifi-
cantly greater in the exposed (39.6 weeks) than in the unex-
posed (39.0 weeks, p < 0.001). Antepartum interventions and
birth outcomes are presented in =Tables 2 and 3.

To further investigate the association between universal
cervical length screening and threatened preterm birth ad-
mission, we calculated the incidence of admission separately
for women who did and did not have a cervical length
measurement. In contrast to what we observed in the full
cohort, when restricting to women who had a cervical length
measurement, the incidence of preterm birth admission was
lower in the exposed group (2.3%) compared with the unex-
posed group (13.3%). Among women who did not have a
cervical length measurement, the incidence was 7.4% in the
exposed group and 1.4% in the unexposed group.

As with the full cohort, when restricting the analysis to
primigravid women, we found women in the exposed group
were significantly more likely to have two or more cervical
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Table 2 Antepartum interventions and neonatal outcomes
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Full cohort Primigravid cohort
Unexposed Exposed p-Value | Unexposed Exposed p-Value
(n = 506) (n = 625) (n = 379) (n = 486)
At least one antepartum | 48 (9.5) 125 (20.0) < 0.001 | 34 (9.0) 94 (19.3) < 0.001
intervention®
Repeat (> 2) cervical 10 (2.0) 70 (11.2) < 0.001 | 5(1.3) 55 (11.3) < 0.001
length measurement
Cerclage placement 4 (0.8) 3(0.5) 0.71 2 (0.5) 0 (0.0) 0.19
Neonatology consult 32 (6.3) 59 (9.4) 0.06 25 (6.6) 37 (7.6) 0.57
Threatened preterm 9(1.8) 24 (3.8 0.04 5(1.3) 13 (2.7) 0.17
birth admission
Total antepartum 45 (3.6-16.4) | 5.7 (3.4-9.6) 0.67 45 (2.8-14.5) | 4.3 (3.9-7.2) 0.70
hospital days®
Number of admissions
0 497 (98.2) 601 (96.2) 0.16 374 (98.7) 473 (97.3) 0.10
1 7 (1.4) 22 (3.5) 3(0.8) 12 (2.5)
2 1(0.2) 1(0.2) 1(0.3) 0 (0.0)
3 1(0.2) 1(0.2) 1(0.3) 1(0.2)
Medications
Betamethasone 18 (3.6) 29 (4.6) 0.36 14 (3.7) 16 (3.3) 0.75
Antibiotics 4(0.8) 12 (1.9) 0.11 3(0.8) 8 (1.6) 0.36
Tocolytics 12 (2.4) 19 (3.0) 0.49 8 (2.1) 15 (3.1) 0.38
Gestational age at 39.0 (38.0-40.0) | 39.6 (38.0-40.0) | < 0.001 | 39.0(38.0-40.0) | 39.6 (38.6-40.4) | < 0.001
delivery
Preterm birth
< 37 wk 55 (10.9) 59 (9.4) 0.43 41 (10.8) 42 (8.6) 0.28
< 34wk 14 (2.8) 23 (3.7) 0.39 11(2.9) 15 (3.1) 0.88
< 32 wk 12 (2.4) 12 (1.9) 0.60 9 (2.4) 8 (1.6) 0.44
Low birth weight 34 (6.7) 57 (9.1) 0.14 27 (7.1) 41 (8.4) 0.48
(< 2,500 g)
Very low birth weight 6(1.2) 11 (1.8) 0.43 5(1.3) 7(1.4) 0.88
(< 1,500 qg)

Note: Data are presented as median (interquartile range) or n (%).

“Defined as having one or more of the following: two or more cervical length measurements; cervical cerclage; neonatology consultation; admission
for threatened preterm birth; or administration of betamethasone, antibiotics for preterm premature rupture of membranes, or tocolytics.

bCalculated for only those with an antepartum admission.

length measurements (11.3%) than in the unexposed group
(1.3%, p < 0.001). Although the incidence of threatened pre-
term birth admission remained higher in the exposed group
(2.7%) than in the unexposed group (1.3%), this difference was
not statistically significant (p = 0.17).

Discussion

As hypothesized, our universal transvaginal cervical length
screening program was associated with a twofold increase in
antepartum interventions. Specifically, the exposed group
was significantly more likely to undergo two or more trans-
vaginal cervical length measurements and be admitted for
threatened preterm birth. However, screening did not appear

to affect the incidence of any of the other interventions,
including length of admission, neonatology consultation,
and betamethasone administration. There was a significant
difference (0.6 weeks) in the gestational age at delivery
between the exposed and unexposed groups; however, it is
unlikely that this difference is clinically meaningful. There
were no differences in other birth outcomes between the two
groups. Although there were relatively few women in the
unexposed group who had an ultrasound from 16 to 24 weeks
at our ultrasound unit, we believe this group still serves as an
appropriate comparison group as there was no routine trans-
vaginal cervical length screening at our institution during
that time period. Contrary to what we expected, the associa-
tion between universal cervical length screening and
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Table 3 Risk of antepartum interventions
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Full cohort
Crude risk ratio (95% Cl) Adjusted? risk ratio (95% Cl)
At least one antepartum intervention® 2.1 (1.5-2.9) 2.1 (1.6-2.9)
Repeat (> 2) cervical length measurement 5.7 (3.0-10.9) 5.8 (3.0-11.2)
Cerclage placement 0.61 (0.14-2.7) 0.70 (0.16-3.2)
Neonatology consult 1.5 (0.99-2.3) 1.5 (0.999-2.3)
Threatened preterm birth admission 2.2 (1.01-4.6) 2.2 (1.04-4.8)
Medications
Betamethasone 1.3 (0.73-2.3) 1.4 (0.78-2.5)
Antibiotics 2.4 (0.79-7.5) 2.4 (0.78-7.5)
Tocolytics 1.3 (0.63-2.6) 1.4 (0.67-2.8)

Abbreviation: Cl, confidence interval.
?Adjusted for race/ethnicity.

bDefined as having one or more of the following: two or more cervical length measurements; cervical cerclage; neonatology consultation; admission
for threatened preterm birth; or administration of betamethasone, antibiotics for preterm premature rupture of membranes, or tocolytics.

threatened preterm birth admission was driven by women
who did not have a cervical length measurement. In the
exposed group, the incidence of admission was only 2.3%
among women who had a cervical length measurement and
7.4% among those who did not. This could be explained by
chance or the perception that women who did not receive
screening had an inherently higher risk of threatened pre-
term birth, which resulted in a lower threshold for admission.

Not surprisingly, among the full cohort, there were no differ-
ences in the administration of tocolytics or antibiotics for
preterm premature rupture of membranes, as the exposure of
cervical length screening should not confer an increased risk of
either. We had anticipated that knowledge of the cervical length
would result in obstetric providers having a lower threshold for
low-risk interventions, such as betamethasone and neonatology
consultation. However, we did not find a significant difference in
these interventions. This could be explained by our lack of power
to detect differences of the observed magnitude. Our post hoc
power calculations demonstrated we had only 49 and 14% power
to detect the observed differences in neonatology consultation
and betamethasone administration, respectively.

In terms of birth outcomes, we did not demonstrate any
difference in the incidence of preterm birth at < 37, < 35,
or < 32 weeks of gestation. As second-trimester cervical short-
ening is an independent risk factor for spontaneous preterm
birth, this finding is not surprising given the low incidence of
cervical shortening was similar between the two groups.>*” Ina
recent prospective trial evaluating a universal cervical length
screening program, Orzechowski et al, too, found no difference in
the incidence of spontaneous preterm birth between the
screened and nonscreened groups, raising the question of
benefit with universal screening.6 Our data lend support to
these findings. In addition, in a recent cohort of low-risk
asymptomatic women undergoing routine cervical length
screening, it was determined that 675 women needed to be
screened to prevent one preterm birth.2 Given this, we are not
surprised that there were no differences in the rate of preterm
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birth between our two groups. Furthermore, a recent Cochrane
Review concluded that there is insufficient evidence to support
universal cervical length screening to prevent preterm birth.’
However, providers may struggle with balancing data such as
ours and that of Orzechowski et al with potential missed
opportunities to start vaginal progesterone in women who
would potentially benefit. At this point, large prospective ran-
domized controlled trials are needed to determine the utility
and cost effectiveness of universal cervical length screening.
To our knowledge, this is the first study investigating the
effect of a universal cervical length screening program on
antepartum interventions. Our study has several strengths.
The study design included a 9-month washout period to allow
for > 80% acceptance of cervical length screening among
women presenting for ultrasound. The widespread acceptance
of our screening program is greater than that in previously
published reports.'®'" In addition, each antepartum interven-
tion, as well as the indication for admission, was confirmed by
medical record review. Finally, while other studies have
presented results on nulliparous women only, our analysis
restricted to primigravid women further limits any effect of
obstetrical history on the management of the index pregnancy.
One limitation of the study is that some women in the
unexposed group did in fact have transvaginal cervical length
screening. At that time, the clinical practice was to screen
women based on obstetrical history, history of surgical cervical
procedures, or symptomatology, at the discretion of the Mater-
nal-Fetal Medicine specialist. In addition, given the retrospective
nature of the study, patients and providers were not blinded to
the length of the cervix, which may have influenced decision
making around certain antepartum interventions. However, we
do not believe this played a role in our findings as women in the
exposed group who did not have a cervical length measurement
had a higher incidence of threatened preterm birth admission
than women who did have a cervical length measurement.
Although our standard practice is to recommend vaginal pro-
gesterone to women with a short cervix, we could not accurately
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assess the use of vaginal progesterone within this cohort. Finally,
these findings could be limited by our sample size.

In conclusion, our data support our hypothesis that the
presence of a universal cervical length screening program
increases the utilization of antepartum interventions. We dem-
onstrated a significant increase in the proportion of women
undergoing repeat transvaginal cervical length screening, as well
as threatened preterm birth admission; however, it is unclear
whether the increase in admissions is a result of the screening
program itself. Despite these findings, we failed to show a
clinically meaningful improvement in birth outcomes, leading
us to question the utility of universal screening. These findings
have resulted in a departmental policy change eliminating
universal transvaginal cervical length screening. Future studies
are needed to identify subgroups of women who would benefit
from universal cervical length screening.
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